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[ Scope of Claims] 
[ Claim 1] 

An image data processing apparatus having an image data storage 
means for storing image data, characterized by comprising: 
5 a spatial filter processing means for applying spatial filter 

processing, in which a dynamic range for output is set wider than a 
dynamic range for input, to image data being stored in the image data 
storage means; 

a resolution increase processing means for applying resolution 
10 conversion processing into higher resolution to the image data 

obtained after the processing by the spatial filter processing means; 

a gamma correction means for applying gamma correction processing 
to the image data obtained after the processing by the resolution 
increase processing means; and 
15 a transmitting means for transmitting the image data obtained after 

the processing by the gamma correction means , to an external apparatus . 
[ Claim 2] 

An image data processing apparatus having an image data storage 
means for storing image data, characterized by comprising: 
20 a resolution increase processing means for applying resolution 

conversion. processing into higher resolution to image data being 
stored in the image data storage means; 

a spatial filter processing means for applying spatial filter 
processing to the image data obtained after the processing by the 
25 resolution increase processing means; 

a gamma correction means for applying gamma correction processing 
to the image data obtained after the processing by the spatial filter 
processing means; 

a resolution reduction processing means for applying resolution 
30 conversion processing into lower resolution to the image data obtained 
after the processing by the gamma correction means; and 

a transmitting means for transmitting the image data obtained after 
the processing by the resolution reduction processing means, to an 
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external apparatus - 
[ Claim 3] 

The image data processing apparatus according to claim 1, 
characterized by further comprising a resolution reduction processing 
5 means for applying resolution conversion processing to a lower density 
to the image data obtained after the processing by the gamma correction 
means . 

[ Claim 4] 

The image data processing apparatus according to claim 2 or 3, 
10 characterized in that the resolution reduction processing means is 
a means for converting resolution of image data into resolution before 
applying a resolution increase processing means. 
[ Claim 5] 

The image data processing apparatus according to any one of claims 
15 1 to 4, characterized by further comprising a format conversion means 
for converting the image data to be transmitted by the transmitting 
means into a general format viewable in the external apparatus. 
[ Claim 6] 

The image data processing apparatus according to any one of claims 
20 1 to 5, characterized in that the resolution increase processing means 
is a means for performing resolution conversion processing only in 
a main scanning direction. 

[ Claim 7] 

The image data processing apparatus according to any one of claims 
25 1 to 5, characterized in that the resolution increase processing means 
performs resolution conversion processing into resolution multiplied 
by an integer equal to or larger than 2. 
[ Claim 8] 

The image data processing apparatus according to any one of claims 
30 1 to 5, characterized in that the resolution increase processing means . 
converts image data of 600 dpi resolution into image data of 1200 dpi 
resolution. 
[ Claim 9] 
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An image data processing method, characterized by comprising steps 

of: 

applying spatial filter processing, in which a dynamic range for 
output is set wider than a dynamic range for input, to image data to 
5 be inputted; 

applying resolution conversion processing into higher density to 
the image data obtained after the spatial filter processing; 

applying gamma correction processing to the image data obtained 
after the resolution conversion processing; and 
10 transmitting the image data obtained after the gamma correction 

processing to an external apparatus. 

[ Claim 10] 

An image data processing method, characterized by comprising steps 

of: 

15 applying resolution conversion processing into higher resolution 

to image data to be inputted; 

applying spatial filter processing to the image data obtained after 
the resolution conversion processing into higher resolution; 

applying gamma correction processing to the image data obtained 
20 after the spatial filter processing; 

applying resolution conversion processing into lower resolution 
to the image data obtained after the gamma correction processing; and 

transmitting the image data obtained after the resolution 
conversion processing into lower resolution, to an external apparatus. 
25 [ Claim 11] 

The image data processing method according to claim 9, 
characterized by applying resolution conversion processing into lower 
resolution to the image data obtained after the gamma correction 
processing. 
30 [ Claim 12] 

The image data processing method according to claim 10 or 11, 
characterized by converting resolution of image data into resolution 
before applying the resolution conversion process into higher 
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resolution, by performing the resolution conversion processing into 
lower resolution. 
[ Claim 13] 

The image data processing method according to any one of claims 
5 9 to 12, characterized by converting the image data to be transmitted 
to the external apparatus into a general format viewable in the 
external apparatus. 
[ Claim 14] 

The image data processing method according to any one of claims 
10 9 to 12, characterized by performing resolution conversion processing 
only in a main scanning direction, by the resolution conversion 
processing into higher resolution. 
[ Claim 15] 

The image data processing procedure according to any one of claims 
15 9 to 12, characterized by performing resolution conversion processing 
to resolution multiplied by an integer equal to and larger than 2, 
by the resolution conversion processing into higher resolution. 
[ Claim 16] 

The image data processing method according to any one of claims 
20 9 to 12, characterized by converting image data of 600 dpi resolution 
into image data of 1200 dpi, by the resolution conversion processing 
into higher resolution. 
[ Claim 17] 

A program for causing a computer, which controls an image data 
25 processing apparatus having an image data storage means for storing 
image data, to function as: 

a spatial filter processing means for applying spatial filter 
processing, in which a dynamic range for output is set wider than a 
dynamic range for input, to the image data being stored in the image 
30 data storage means; 

a resolution increase processing means for applying resolution 
conversion processing into higher resolution to the image data 
obtained after the processing by the spatial filter processing means; 



a gamma correction means for applying gamma correction processing 
to the image data obtained after the processing by the resolution 
increase processing means; and 

a transmitting means for transmitting the image data obtained after 
5 the processing by the gamma correction means to an external apparatus . 

[ Claim 18] 

A program for causing a computer, which controls an image data 
processing apparatus having an image data storage means for storing 
image data, to function as: 
10 a resolution increase processing means for applying resolution 

conversion processing into higher density to the image data being 
stored in the image data storage means; 

a spatial filter processing means for applying spatial filter 
processing to the image data obtained after the processing by the 
15 resolution increase processing means; 

a gamma correction means for applying gamma correction processing 
to the image data obtained after the processing by the spatial filter 
processing means; 

a resolution reduction processing means for applying resolution 
20 conversion processing into lower resolution to the image data obtained 
after the processing by the gamma correction means; and 

a transmitting means for transmitting the image data obtained after 
the processing by the resolution reduction processing means, to an 
external apparatus. 
25 [ Claim 19] 

The program according to claim 17, wherein the program further 
include a program which causes the computer to function as a resolution 
reduction processing means for applying resolution conversion 
processing into lower resolution to the image data obtained after the 
30 processing by the gamma correction means. 
[ Claim 20] 

The program according to claim 18 or 19, characterized in that the 
function of the resolution reduction processing means is a function 
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for converting resolution of image data into resolution before 
processing the resolution increase processing means. 
[ Claim 21] 

The program according to any one of claims 17 to 20, wherein the 
5 program further includes a program which causes the computer to 
function a format conversion means for converting the image data to 
be transmitted by the transmitting means into a general format viewable 
in the external apparatus . 

[ Claim 22] 

10 The program ac cording to any one of claims 17 to 20 , characterized 

in that the function of the resolution increase processing means is 
a function for performing resolution conversion processing only in 
a main scanning direction. 
[ Claim 23] 

15 The program according to any one of claims 17 to 22, characterized 

in that the function of the resolution increase processing means is 
a function for performing resolution conversion processing to 
resolution multiplied by an integer equal to or greater than 2. 
[ Claim 24] 

20 The program according to any one of claims 17 to 20, characterized 

in that the function of the resolution increase processing means is 
a function for performing resolution conversion processing for 
converting image data of 600 dpi resolution into image data of 1200 
dpi resolution. 

25 [ Claim 25] 

A computer readable recording medium which stores the program 
according to any one of claims 17 to 24. 
[ Detailed Description of the Invention] 
[ 0001] 

30 [ Technical Field of the Invention] 

The present invention relates to an image data processing apparatus 
having an image storage means such as a hard disk drive (HDD) for 
storing image data, applies required image processing for improving 
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quality of an image to the image data stored in the image storage means, 
and transmits the image data to an external apparatus. In addition, 
the present invention relates to an image processing method for 
improving image quality in such a manner, a computer program for 
5 causing a computer, which controls the image data processing apparatus, 
to function as a means for performing the image processing, and a 
recording medium for recording the program. 
[ 0002] 

[ Background Art] 

10 As an image data processing apparatus which handles image data, 

for example, a digital multifunction product as shown in Fig. 18 has 
been conventionally known. First, the digital multifunction product 
is explained. Fig. 18 is a block diagram for showing a configuration 
of the digital multifunction product. 

15 As shown in Fig. 18, the digital multifunction product includes 

a part configuring a copier (a copier part) and other units . The copier 
part includes a series of components such as a reading unit 501, an 
image processing unit 502, a video control unit 503, and a writing 
unit 504, and further includes a memory control unit 505, and memory 

20 module 506. The other units include a facsimile control unit 512, 
a printer control unit 513, and a scanner control unit 514 which are 
additionally connected to the copier part via a mother board 511, to 
perform each function of the digital multifunction product. 
[ 0003] 

25 In other words, the facsimile control unit 512, the printer control 

unit 513, and the scanner control unit 514 are added on to one system 
configured with the above series of components, more specifically, 
the copier part, of which operations are controlled by a system 
controller 507, a RAM 508 and a ROM 509. 

30 Although not shown with a figure, a digital multifunction product 

has also been devised, which, rather than adding the respective units 
on to the copier, combines a copying function part, a facsimile 
function part, a printer function part, and the like, as units 
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respectively, and processes image data inputted from the respective 
units efficiently. 
[ 0004] 

In accordance with an increase in functions of the digital 
5 multifunction product, transfer control for image data has become an 
extremely important element from a viewpoint of improvement in 
performance of a system regardless of whether, in the digital 
multifunctional product as described above, functional units are added 
on via a motherboard, or respective functional units are distinctively 
10 manufactured and combined without being specialized for a copier . 

Therefore, from the view point of transfer control, that is, image 
data is compressed as required taking into account of transfer 
efficiency of the image data among the respective functional units 
and storing efficiency in a storage unit like a memory. In other words, 
15 improvement in performance of the digital multifunctional product is 
realized by compressing the image data. 
[ 0005] 

In such a digital multifunction products, an image storing device 
such as a hard disk drive (HDD) is separately provided to store image 

20 data, which is read in the reading unit 501, or received from an 
external apparatus connected via a network, therein. According to 
a request from an external apparatus, image data stored in the image 
storing device is also transmitted to the external apparatus. And 
of course the compression process described above is performed in a 

25 same way when the image data is stored in the image storing device. 

However, when it is attempted to reproduce an image based on image 
data stored in this way, concentration unevenness called moire may 
occur so that the image quality is deteriorated. The moire, for 
example could be generated due to any of the following reasons: 1) 

30 when an image having a regular light and shade distribution like a 
halftone dot image is read, interference occurs between a halftone 
dot period of an original and a sampling period at the time of image 
reading, 2) when encoding processing is applied to image data 

10 



containing a regular light and shade distribution for compression of 
the image data, interference by an encoding processing period occurs, 
and 3) a high-frequency component occurs due to a saturation operation 
by spatial filter processing or non-linear processing like steep gamma 
5 processing. 
[ 0006] 

As a method of decreasing the occurrence of the moire, there is 
a known approach to control occurrence of moire, such as performing 
smoothing filter processing for smoothing image data locally, weak 

10 spatial filter processing or smooth gamma processing in which no 
saturation occurs . 

However, in such a method, there is a problem in which, although 
moire may be reduced in a halftone dot part in an image, sharpness 
of the image, in particular, an edge part of the image falls. The image 

15 is blurred or resolution falls in a line drawing part like a character, 
and an image quality may not be improved sufficiently. To solve this 
problem, an image processing unit is disclosed in Japanese Patent 
Application Laid-Open Publication No. Hei5-41793. The digital image 
processing unit disclosed in Japanese Patent Application Laid-Open 

20 Publication No. Hei5-41793 achieves decreasing of occurrence of the 
moire by generating an image data having a higher frequency than a 
sampling frequency of an original data, by interpolation, and 
performing a moire correction by converting the image data into an 
image data of the original frequency. 

25 [ 0007] 

[ Problems to be Solved] 

However, the digital image processing unit disclosed in the above 
publication was not able to obtain an enough effect of reducing the 
occurrence of the moire as a whole. Since a filter processing and 
30 gamma correction processing is performed to image data of original 
resolution after moire correction processing, the moire occurs again 
by an interference of a process of this point even the moire is reduced 
. by the moire correction processing. Even though an image with less 
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moire may be obtained when a picture element density is heightened 
when reading, this is technically and economically difficult since 
it becomes necessary to use a reading device that has such high 
resolution. Especially, when storing image data received from 
5 outside, if there exists image data having been read by a low resolution 
device, a measure for reducing moire needs to be performed to the data, 
even though a high resolution reading device are used for reading the 
rest of the image data. 

An object of the present invention is to solve these problems and 

10 to reduce an occurrence of a moire when reproducing an image data into 
an image while maintaining sharpness of the image, when transmitting 
an image data stored in an image data storage means to an external 
apparatus. Also, it is also an object of the present invention that 
such process may be performed in a simple configuration. 

15 [ 0008] 

[ Means for Solving the Problems] 

To achieve the above objective, the image data processing apparatus 
of the present invention employs an image data processing apparatus 
having an image data storage means for storing image data, 

20 characterized by comprising, a spatial filter processing means for 
applying spatial filter processing, in which a dynamic range for output 
is set wider than a dynamic range for input, to image data being stored 
in the image data storage means, a resolution increase processing means 
for applying resolution conversion processing into higher resolution 

25 to the image data obtained after the processing by the spatial filter 
processing means, a gamma correction means for applying gamma 
correction processing to the image data obtained after the processing 
by the resolution increase processing means, and a transmitting means 
for transmitting the image data obtained after the processing by the 

30 gamma correction means, to an external apparatus. 

In such an image data processing apparatus, it is preferable to 
further comprise a resolution reduction processing means to lower 
density to the image data obtained after the processing by the gamma 
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correction means. 
[ 0009] 

Also, the image data processing apparatus of the present invention 
employs an image data processing apparatus having an image data storage 
5 means for storing image data, characterized by comprising a resolution 
increase processing means for applying resolution conversion 
processing into higher resolution to image data being stored in the 
image data storage means, a spatial filter processing means for 
applying spatial filter processing to the image data obtained after 

10 the processing by the resolution increase processing means, a gamma 
correction means for applying gamma correction processing to the image 
data obtained after the processing by the spatial filter processing 
means, a resolution reduction processing means for applying resolution 
conversion processing into lower resolution to the image data obtained 

15 after the processing by the gamma correction means, and a transmitting 
means for transmitting the image data obtained after the processing 
by the resolution reduction processing means, to an external 
apparatus . 

In such an image data processing device, it is preferable that the 
20 resolution reduction processing means is a means for converting 

resolution of image data into resolution before the processing by the 
resolution increase processing means. 

[ 0010] 

Furthermore, it is preferable to comprise a format conversion means 
25 for converting image data to be transmitted by the transmitting means 
into a general format viewable in the external apparatus . 

Or, it is preferable that the resolution increase processing means 
be a means for performing resolution conversion processing into 
resolution multiplied by an integer equal to or greater then 2 . 
30 Or furthermore, it is preferable that the resolution increase means 

be a means for performing resolution conversion processing for 
converting image data of 600 dpi resolution into image data of 1200 
dpi resolution. 
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[ 0011] 

The program of the present invention is a program for causing a 
computer, which controls an image data processing apparatus having 
an image data storage means for storing image data, to function as 
5 the means described above. 

Then, the recording medium of the present invention is a computer 
readable recording medium recording such program. 

[ 0012] 

Furthermore, the image data processing method of the present 
10 invention is an image data processing method, characterized by 

comprising steps of applying spatial filter processing, in which a 
dynamic range for output is set wider than a dynamic range for input, 
to image data to be inputted, applying resolution conversion 
processing to higher density to the image data obtained after the 
15 spatial filter processing, applying gamma correction processing to 
the image data obtained after the resolution conversion processing, 
and transmitting the image data obtained after the gamma correction 
processing to an external apparatus . 

In such an image data processing method, it is preferable to apply 
20 the resolution conversion processing into lower resolution to the 
image data obtained after the gamma correction processing. 
[ 0013] 

An image data processing method of the present invention is the 
image data processing method which comprises steps of applying 

25 resolution conversion processing into higher resolution to image data 
to be inputted, applying spatial filter processing to the image data 
obtained after the resolution conversion processing into higher 
resolution, applying gamma correction processing to the image data 
obtained after the spatial filter processing, applying resolution 

30 conversion processing into lower resolution to the image data obtained 
after the gamma correction processing, and transmitting the image data 
obtained after the resolution conversion processing into lower 
resolution, to an external apparatus. 
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In such an image processing method, it is preferable to convert 
resolution of image data into resolution before performing the 
resolution conversion processing into higher resolution, by 
performing the resolution conversion processing into lower 
5 resolution. 
[ 0014] 

Furthermore, it is preferable to convert the image data to be 
transmitted by the external apparatus into a general format viewable 
by the external apparatus. 
10 Furthermore, it is preferable to perform resolution conversion 

processing only in a main scanning direction, by performing the 
resolution conversion processing into higher resolution. 

Or, it is preferable to perform resolution conversion processing 
into resolution multiplied by an integer equal to or greater than 2, 
15 by the resolution conversion processing into higher resolution. 

Or also, it is preferable to convert image data of 600 dpi resolution 
into image data of 1200 dpi resolution, by the resolution conversion 
processing into higher resolution. 
[ 0015] 

20 [ Description of the Preferred Embodiments] 

Preferred embodiments of the present invention are explained 
referring to drawings. 
[ First embodiment: Fig. 1 to Fig. 7] 

First, an image processing system, which is a first embodiment of 

25 the image data processing apparatus of the present invention, and an 
embodiment of an image processing method of the invention using the 
image processing system is explained. Fig. 1 is a block diagram 
showing a configuration of parts relating to image processing for 
network delivery in the image processing system of this embodiment, 

30 Fig. 2 is a diagram for explaining resolution and a dynamic range of 
image data in the image processing for network delivery in the image 
processing system, Fig. 3 is a block diagram showing an overall 
structure of the image processing system, Fig. 4 is a diagram showing 
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an example of image data to be an object of the image processing for 
network delivery in the image processing system, Fig. 5 is a diagram 
showing an example of a result obtained by applying conventional MTF 
correction to the image, Fig. 6 is also a diagram showing an example 
5 of a result obtained by applying MTF correction in image processing 
according to the invention, and Fig. 7 is a diagram showing a result 
obtained by subjecting the image data shown in Fig. 6 to frequency 
analysis . 
[ 0016] 

10 As shown in Fig. 3, an image processing system 100 of this embodiment 

includes a system controller 101, a hard disk drive (HDD) 102, a copy 
apparatus 104, a network interface (I/F) 111, and an image processing 
unit for network delivery 112. 

The system controller 101 is a control means that controls the image 

15 processing system 100. The system controller 101 includes a CPU, a 
ROM, a RAM, and the like. The system controller 101 performs operation 
control for the copy apparatus 104, transfer of image data in the image 
processing system 100, storage and read-out of image data to and from 
the HDD 102, image processing in the image processing unit for network 

20 delivery 112, and exchange of information with an external apparatus 
via the network I/F 111. 
[ 0017] 

The HDD 102 is a image data storage means that stores image data. 
The HDD 102 mainly performs storage of image data read by a scanner 
25 apparatus 106 of a copy engine unit 105. Besides, the HDD 102 may 
store image data received from an external apparatus via the network 
I/F 111, setting information necessary for control of this image 
processing system 100, and the like. 

[ 0018] 

30 The copy apparatus 104 is a self-contained copy apparatus and 

includes the copy engine unit 105, a copy controller 109, and an 
operation panel 110. The copy engine unit 105 includes a scanner 
apparatus 106 serving as an image reading means that reads an image 
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of an original at a predetermined resolution and outputs image data, 
an image processing unit (IPU) 107 that applies various image 
processing for changing from image data read by the scanner apparatus 
106 or image data to be inputted from the system controller 101 into 
5 the image data suitable for image formation by a printer apparatus 
108, and a printer apparatus 108 serving as an image forming means 
that forms an image on a sheet based on image data to be inputted from 
the image processing unit 107. 
[ 0019] 

10 The copy controller 109 is a controller means that controls an 

operation of the copy apparatus 104 . The copy controller 109 performs 
control for operations of the copy engine unit 105 and the operation 
panel 110 and control for data input/output to and from the operation 
panel 110. More specifically, for example, the copy controller 109 

15 confirms a structure of the copy engine unit 105 to judge what kind 
of options are attached, confirms states of respective portions of 
the scanner apparatus 106 and the printer apparatus 108, starts up 
operations of these apparatuses, confirms a state of progress of a 
process, and confirms the state in detail at the time when an error 

20 has occurred. 

The operation panel 110 is a unit that includes a display unit in 
a form of a liquid crystal display of, for example, 400 x 640 dots 
and a touch panel of 16x16 area divisions and uses functions of the 
display unit and the touch panel to accept setting for respective 

25 functions while interacting with an user and display necessary various 
status message. 
[ 0020] 

The copy apparatus 104 and the system controller 101 are connected 
by a video interface 113 for transferring image data read by the scanner 
30 apparatus 106 and image data to be formed as an image and output ted 
by the printer apparatus 108, and a command/response interface 114 
for instructing operations of the scanner apparatus 106 and the printer 
apparatus 108, confirming states of the apparatuses, and communicating 
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with the operation panel 110. 
[ 0021] 

The network I/F 111 is an interface that connects this image 
processing system 100 to a network 120 such as a local area network 
5 (LAN) , and the system controller 101 exchange data with an external 
apparatus connected to the network 120 via this network I/F 111. The 
network I/F 111 functions as a transmission means, which transmits 
image data after the processing by the image processing unit for 
network delivery 112 to the external apparatus, in conjunction with 
10 the system controller 101 that controls exchange of data. 

The image processing unit for network delivery 112 is an image 
processing means that performs required image processing when the 
system controller 101 transmits imaige data stored in the HDD 102 to 
the external apparatus connected to the network 120. The structure 
15 of this image processing unit for network delivery 112 and image 
processing to be performed in this unit are main characteristics of 
the invention. This point is described in detail later. 
[ 0022] 

Such an image processing system 100 may copy an original read by 
20 the scanner apparatus 105 and store image data thereof in the HDD 102, 
and in response to a request from an external apparatus connected to 
the network 120, apply predetermined image processing to the image 
data stored in the HDD 102 and send the image data to the external 
apparatus or another external apparatus. Here, an outline of this 
25 operations explained. 

When execution of copying is instructed from the operation panel 
110, the scanner apparatus 106 scans an original to read an image 
thereof and outputs image data to the image processing unit 107 . This 
image data is monochrome image data or color RGB image data depending 
30 upon a function or a reading mode of the scanner apparatus 106. 
[ 0023] 

The image processing unit 107 applies predetermined image 
processing to the image data inputted from the scanner apparatus 106 
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and converts the image data into image data suitable for image 
formation by the printer apparatus 108. Then the image processing 
unit 107 transmits this image data to the system controller 101 once, 
and the system controller 101 stores the image data in the HDD 102 , 
5 In this case, to effectively utilize a storage area of the HDD 102 
and reduce a load of data transfer, the system controller 101 applies 
predetermined compression processing to the image data in the system 
controller 101 and then stores the image data in the HDD 102. 
Thereafter, the system controller 101 transfers this image 

10 processing unit 107 again, generates a drive signal for the printer 
apparatus 108 from this image data the image processing unit 107, and 
drives the printer apparatus 108 with the drive signal to cause the 
printer apparatus 108 to form an image on a sheet. With the above 
processing, the system controller 101, executes copying and stores 

15 the read image data in the HDD 102. 
[ 0024] 

On the other hand, a user may be access this image processing system 
100 from the external apparatus connected thereto via the network 120, 
search through the image data stored in the HDD 102, and instruct 

20 transfer of desired image data. When the system controller 101 

receives this instruction, the system controller 101 selects the image 
data and reads out the image data from the HDD 102. Since the image 
data is stored in the HDD 102 in a compressed state, the system 
controller 101 performs expansion processing to bring back the image 

25 data to the original image data, applies required image processing 
to the image data in the image processing unit for network delivery 
112, and transmits the image data to a transmission destination 
instructed via the network I/F 111. 
[ 0025] 

30 Next, a structure of the image processing unit for network deliver 

112 is explained. 

As shown in Figs. 1 and 2, the image processing unit for network 
delivery 112 includes a spatial filter processing unit 201, a 



resolution conversion processing unit 202 , a gamma correction 
processing unit 203, and a processing unit for external output 210. 

The spatial filter processing unit 201 is a spatial filter 
processing means that applies spatial filter processing in which a 
5 dynamic range for output is set wider than a dynamic range for input, 
to image data to be read out from the HDD 102 and inputted by the system 
controller 101. The spatial filter processing unit 201 applies 
spatial filter processing, which does not change resolution and 
performs output at a dynamic range of q bits (p<q) , to image data with 
10 a resolution of m dpi (dot per inch) and a dynamic range of p bits. 
For example m, p, and q may be set to 600, 8, and 10, respectively. 

Contents of the processing are MTF correction, which emphasizes 
edge information of a character part and a picture part of an image, 
such as Laplacian coping with a 3x3 pixel matrix, and smoothing 
15 processing for controlling moire that occurs in a halftone dot original . 
The MTF correction processing and the smoothing processing are 
selectively performed with image data is data of a character image 
and when image data is data of a photograph image, respectively. 
[ 0026] 

20 The resolution conversion processing unit 202 is a resolution 

increase processing means that applies resolution conversion 
processing for converting resolution into higher resolution to the 
image data after the processing by the spatial filter processing unit 
201. The resolution conversion processing unit 202 applies 

25 resolution conversion processing for increasing resolution to n dpi 
and bringing back a dynamic range to p bit to image data with a 
resolution of m dpi (m<n) and a dynamic range of q bits. This 
resolution conversion processing may be performed by interpolation 
using, for example, an interpolation method or a tertiary function 

30 convolution method and n may be set to, for example, 1200. 
[ 0027] 

The gamma correction processing unit 203 is a gamma correction 
means that applies gamma correction processing to the image data after 

20 



the processing by the resolution conversion processing unit 202 . This 
processing is image data correction for matching a reading 
characteristic in the scanner apparatus 106 and an image output 
characteristic in an apparatus of a transmission destination of the 
5 image data. This is basically processing for causing an apparatus 
in an output destination to output the same image as a read original 
but includes processing for applying concentration correction, which 
facilitates character detection when output image data is used to cause 
an OCR (Optical Character Reader) to perform character recognition, 
10 and the like. 
[ 0028] 

The processing unit for external output 210 includes a simple 
binarization processing unit 211, a binary error diffusion processing 
unit 212, a binary dither processing unit 213, a simple multilevel 

15 processing unit 214, a multilevel dither processing unit 215, and an 
image format conversion processing unit 216, and performs processing 
for converting the image data after the processing by the gainma 
correction processing unit 230 into a predetermined format. 

First, the processing unit for external output 210 selects any one 

20 of simple binarization processing, binary error diffusion processing, 
binary dither processing, simple multilevel processing, and 
multilevel dither processing so as to meet a purpose of use of image 
data according to selection by the user, an instruction from the output 
apparatus, or the like, and applies the processing to the image data 

25 after the processing by the gamma correction processing unit 203. 
Consequently, the processing unit for external output 210 may increase 
a compression effect for data and makes it possible to output an image 
of the same characteristic as the image, which is copied and output 
in the image processing system 100, in an external apparatus as well. 

30 Means for performing each of these processes are the means from the 
simple binarization processing unit 211 to the multilevel dither 
processing unit 215. 
[ 0029] 



The simple binarization processing unit 211 is a means that applies 
the simple binarization processing with a predetermined value as a 
threshold value to multilevel image data to be inputted and converts 
the image data into binary image data. It is advisable to apply the 
simple binarization processing with this simple binarization 
processing unit 211 to image data desired to be used for character 
recognition by an OCR or the like, image data read in a character mode 
at the time of copying, and the like. In this way, since the character 
recognition by the OCR is facilitated and multilevel data may be 
handled as binarized data, an amount of data may be reduced. Since 
a compression ratio for image data at the time when the image data 
is converted into a general-purpose format may be improved, an amount 
of data may be further reduced. 

[ 0030] 

"The binary error diffusion processing unit 212 and the binary 
dither processing unit 213 are a means that apply halftone processing 
such as error diffusion processing or dither processing to multilevel 
data and convert the multilevel data into binary image data. If this 
processing is performed, image data may be extracted while a tone 
characteristic of a picture part or the like of an original is 
maintained. In addition, since the multilevel data is converted into 
the binary data, an amount of data may be reduced. Further, for example, 
when image data is outputted to a binary printer to cause the binary 
printer to perform image formation, these pieces of processing are 
effective. This is because the half tone processing is performed, 
and an output substantially equivalent to an original, which is read 
at the time of storage in the HDD 102, may be obtained. 

The simple multilevel processing unit 214 is a mean that outputs 
multilevel image data without change. The multilevel dither 
processing unit 215 is a means that performs the dither processing 
as the halftone processing to make an output multilevel. Since a tone 
characteristic of original image data may be maintained in these pieces 
of processing, these pieces of processing are effective, for example, 
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when image data is outputted to a multilevel printer to cause the 
multilevel printer to perform image formation. 
[ 0031] 

After any one of these pieces of processing is applied to image 
5 data, if necessary, the image data is converted into a general-purpose 
format of a form, which may be inspected in an external apparatus, 
such as TIFF (Tagged Image File Format) or JPEG (Joint Photographic 
Expert Group) by image format conversion processing unit 216 serving 
as a format converting means. In this way, the image data stored in 
10 the HDD 102 may be easily inspected and edited in an external terminal 
such as a PC (personal computer) or the like. Note that a format to 
be used is set appropriately according to selection by a user, an 
instruction form an output destination apparatus, or the like. When 
the conversion into the general-purpose format is unnecessary, for 
15 example, when image data is outputted to a printer to cause the printer 
to perform image formation, the conversion is not performed. 

The image data after the processing by the image format conversion 
processing unit 216 is transmitted to the network I/F 111, and 
transmitted to the external apparatus from the network I/F 111 via 
20 the network 120. 
[ 0032] 

Next, image processing in the image processing unit for network 
delivery 112 is explained. 

When the system controller 101 receives an instruction to transfer 

25 image data to an external apparatus, the system controller 101 selects 
and reads out the image data from the HDD 102. Then since the image 
data is stored in the HDD 102 in a compressed state, the system 
controller 101 performs expansion processing to restore the image data 
to original image data. 

30 Thereafter, to apply image processing to the restored image data, 

the system controller 101 inputs the image data in the spatial filter 
processing unit 201 of the image processing unit for network delivery 
112. Here it is assumed that the image data is data of a photograph 
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image as shown in Fig. 4 with a resolution of 600 dpi and eight bits 
per one pixel (m=600, p=8) . This data is equivalent to data obtained 
by sampling a periodical image such as a halftone dot at an equal 
interval- Although image reading may be performed two-dimensionally 
5 actually, the data is shown one-dimensionally for ease of explanation. 
In Fig. 4, a horizontal axis indicates a pixel number and a vertical 
axis indicates a data value in the pixel . This holds true in a diagram 
showing contents of image data to be described below. 
[ 0033] 

10 The spatial filter processing unit 201 applies spatial filter 

processing (here, MTF processing) to this image data. 

Here, an input is data of eight bits per one pixel with a dynamic 
range from 0 to 255 for each pixel. However, when it is assumed that 
an output is also eight bits per one pixel as in a conventional way, 

15 the output has to be 0 or 255 even if a result obtained by applying 
an arithmetic operation of MTF correction to the input data is below 
0 to over 255, and saturation occurs. In this case, the image data 
changes, for example, as shown in Fig. 5 as a result of the MTF 
correction. Such image data contains a higher harmonic wave, which 

20 causes occurrence of moire at the time when image formation or display 
is performed. 
[ 0034] 

Thus, here, an output of the spatial filter processing unit 201 
is set as data with the number of bits larger than that of an input. 
25 For example, if it is assumed that the output is ten bits per one pixel 
(q=10) , a dynamic range may be set to -512 to +511 to secure a dynamic 
range winder than that of the input. In this way, it is possible to 
cause it less likely that saturation due to MTF correction processing 
occurs. For example, a result obtained by applying the MTF correction 
30 processing for an output of ten bits to the image data of Fig. 4 is 
as shown in Fig. 6, neither saturation nor a higher harmonic wave due 
to the saturation has occurred. 

Note that a dynamic range may be set, for example, from 0 to +1023 
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or from -256 to +767 as long as saturation does not occur. 
[ 0035] 

The resolution convention processing unit 202 applies the 
resolution conversion processing for converting resolution into high 
resolution to the image data after the processing by the spatial filter 
processing unit 201. Then, in this resolution conversion processing, 
a dynamic range is brought back to a value at the time of input from 
the system controller 101. Here, it is assume that the image data 
is converted into data with a resolution of 1200 dpi (n=1200) and eight 
bits per one pixel. 

In this processing, after converting a resolution of inputted image 
data with m=600 dpi and q=10 bits into n=1200 and q=10 bits, saturation 
processing is performed at 0 and 255 to lower the dynamic range p=8 
bits. Since moire does not occur easily in image data with high 
resolution, if the saturation processing is performed after the 
resolution conversion is performed in this way, occurrence of moire 
may be reduced more compared to the time when the saturation processing 
is performed. in a state of low resolution. 

[ 0036] 

A result obtained by applying frequency analysis to the data, which 
is obtained by applying the resolution conversion processing to the 
image data after the MTF correction processing shown in Fig. 6, is 
shown in Fig. 7. In Fig. 7, a horizontal axis indicates a frequency 
(lpi: line per inch) and a vertical axis indicates a relative intensity. 
As shown in Fig. 7, high frequency components with 300 lpi or more 
are fewer than components near 100 lpi. If a percentage of 
high-frequency components is in this order, moire is hardly 
recognized. 

[ 0037] 

The gamma correction processing unit 203 applies gamma correction 
processing to the image data after the processing by the resolution 
conversion processing unit 202. Since this gamma correction is 
applied to image data for which resolution is increased by the 
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resolution conversion processing unit 202, moire hardly occurs even 
in steep gamma correction. 

The image data after the gamma correction processing is subjected 
to any one of the simple binarization processing, the binary error 
5 diffusion processing, the binary dither processing, the simple 
multilevel processing, and the multilevel dither processing as 
described above in the processing unit for external output 210 and, 
if necessary, converted into the general-purpose format such as the 
TIFF or the JPEG, and then transmitted to the network I/F 111 and 
10 transmitted to the external apparatus via the network 120. 
[ 0038] 

By performing such image processing in the image processing unit 
for network delivery 112 configured as described as above, occurrence 
of moire may be reduced at the time when image data is reproduced as 
15 an image in an external apparatus in a transmission destination. In 
addition, in this case, since smoothing processing is not applied to 
data of a character image and steep gamma correction is also possible, 
sharpness of the image may be maintained. 
[ 0039] 

20 Note that, here, the respective processing units configuring the 

image processing unit for network delivery 112 are configured by 
dedicated hardware to realize speed-up of processing. However, these 
processing units may be configured by programmable processors to 
improve versatility, or the CPU of the system controller 101 or a CPU 

25 provided separately from the system controller 101 may be caused to 
execute a predetermined control program to thereby play the functions 
of the respective processing units and the transmission means. 

In this case, this control program may be stored in the ROM or the 
like provided in the system controller 101 from the beginning, but 

30 may also be recorded in a memory such as a separate ROM serving as 
a recording medium, and provided. In addition, naturally, it is also 
possible to record the control program in another nonvolatile 
recording medium (memory) such as an SRAM, an EE PROM, or a memory card 
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and provided the control program. If the memory storing this control 
program is a rewritable nonvolatile storage means, update of a program 
corresponding to an advance of a technology becomes easy. Moreover, 
it is also possible to download the control program from an external 
5 apparatus, which is connected to the network 120 and includes a 
recording medium having recorded therein programs, and execute the 
control program. This holds true for respective embodiments and 
modifications to be described below. 
[ 0040] 

10 When the above-mentioned image processing is performed, before 

inputting image data in the image processing unit for network delivery 
112, resolution of image data and an image size may be converted by 
the system controller 101. Since the above-mentioned image 
processing is performed after such processing, even if moire is caused 

15 by conversion processing for resolution and an image size, an influence 
of the moire may be reduced by the image processing. Decline in an 
image quality may be prevented even if conversion of resolution and 
an image size is performed by simple processing such as simple 
thinning-out . 

20 [ 0041] 

[ Second embodiment: Fig. 8 to Fig. 12] 

Next, an image processing system, which is a second embodiment of 
the image data processing apparatus of the present invention, and an 
embodiment of an image processing method of the invention using the 

25 image processing system is explained using Figs. 8 to 12 . Fig. 8 is 
a block diagram showing a configuration of parts relating to image 
processing for network delivery in the image processing system of this 
embodiment, Fig. 9 is a diagram for explaining resolution and a dynamic 
range of image data in the image processing for network delivery of 

30 the image processing system, Fig. 10 is a diagram showing an example 
of a result obtained by applying the conventional MTF correction to 
the image data shown in Fig. 4 to be an object of the image processing 
for network delivery in the image processing system, Fig. 11 is also 
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a diagram showing an example of a result obtained by applying 
resolution conversion processing for converting resolution into high 
resolution, and Fig. 12 is a diagram showing a result obtained by 
subjecting the image data shown in Fig. 11 to frequency analysis. 
5 Since this image processing system is different from the image 

processing system of the first embodiment only in structure of the 
image processing unit for network delivery 122, only this point id 
explained. 
[ 0042] 

10 As shown in Fig. 8 and 9, the image processing unit for network 

delivery 122 of this image processing system includes a first 
resolution conversion processing unit 204 , a spatial filter processing 
unit 205, a gamma correction processing unit 203, a second resolution 
conversion processing unit 206, and a processing unit for external 

15 output 210. 

The first resolution conversion processing unit 204 is a resolution 
increasing processing means that applies resolution conversion 
processing for converting image data, to be read out from the HDD 102 
and inputted by the system controller 101, into the image data with 

20 higher resolution. The first resolution conversion processing unit 
204 applies resolution conversion processing for increasing 
resolution to n dpi to image data with a resolution of m dpi (m < n) 
and a dynamic range of p bits. This resolution conversion processing 
may be performed by interpolation using, for example, an interpolation 

25 method or a tertiary function convolution method, and for example, 
m, p, and n may be set to 600, 8, and 1200, respectively. 
[ 0043] 

The spatial filter processing unit 205 is a spatial filter 
processing means that applies spatial filter processing to the image 
30 data after the processing by the first resolution conversion 

processing unit 204. The spatial filter processing unit 205 applies 
the spatial filter processing to image data with a resolution of n 
dpi and a dynamic range of p bits while maintaining the resolution 



and the dynamic range. The spatial filter processing 205 is the same 
as that in the first embodiment in that the MTF correction processing 
and the smoothing processing are selectively performed according to 
contents of image data. 
5 The gamma correction processing unit 203 is a gamma correction 

means that is a same as the gamma correction means in as the first 
embodiment except that the gamma correction processing unit 203 
applies the gamma correction processing to the image data after the 
processing by the spatial filter processing unit 205. 
10 [ 0044] 

The second resolution conversion processing unit 206 is a 
resolution reduction processing means that applies resolution 
conversion processing for converting image data after the processing 
by the gamma correction processing unit 203, into the image data with 

15 lower resolution. The second resolution conversion processing unit 
206 applies resolution conversion processing, for reducing resolution 
to m dpi before the processing by the first resolution conversion 
processing unit 204, to image data with a resolution of n dpi and a 
dynamic range of p bits. This resolution conversion processing may 

20 be performed by, for example, a smoothing filter, which blocks a 
high-frequency component of 300 lpi or more, and down-sampling by 
thinning-out . 

The processing unit for external output 210 is a same as that in 
the first embodiment. 
25 [ 0045] 

Next, image processing in the image processing unit for network 
delivery 122 of this image processing system is explained. 

In this embodiment, when the system controller 101 receives an 
instruction to transfer image data to an external apparatus, the system 
30 controller 101 read out the image data from the HDD 102, perform 
expansion processing, and inputs the image data in the first conversion 
processing unit 204 of the image processing unit for network delivery 
122. Here, it is assumed that the image data is the data of the 



photograph image as shown in Fig. 4 with a resolution of 600 dpi and 
eight bits per one pixel (111=600, p=8) as in the case of the first 
embodiment . 

When the normal MTF correction is applied to such image data as 
5 in the past, a result is, for example, as shown in Fig. 10, and a part 
of the image data saturates to 0 to 255 by enhancement processing. 
This is observed as moire in an image. 

[ 0046] 

On the other hand, in this image processing system, first, 
10 resolution conversion processing for converting resolution into a high 
resolution is performed by the first resolution conversion processing 
unit 204. Here, it is assumed that image data is converted into data 
with a resolution of 1200 dpi (n=1200) and eight bits per one pixel. 
In other words, the image data is converted into image data with double 
15 resolution. In addition, a dynamic range is not changed. The image 
data obtained by applying the resolution conversion processing to the 
input image data show in Fig. 4 is as shown in Fig. 11. A result 
obtained by applying frequency analysis to this image data is shown 
in Fig. 12. In Fig. 12, a horizontal axis indicates a frequency (lpi) 
20 and a vertical axis indicates a relative intensity. As shown in Fig. 
12, a high-frequency component of 300 lpi or more has not occurred 
at this point and moire is not recognized. 
[ 0047] 

The spatial filter processing unit 205 applies the spatial filter 
25 processing (here, MTF correction) to the image data after the 

processing by the first resolution conversion processing unit 204. 

Here, unlike the first embodiment, both dynamic ranges of an input 
and an output are p=8 bits. Therefore, the output has to be 0 to 255 
even if a result obtained by applying an arithmetic operation of MTF 
30 correction to input data is below 0 or over 255, and saturation occurs. 
However, since resolution is set high, saturation does not occur much, 
and since high-frequency components caused by the saturation is few, 
moire rarely occurs. Note that, although not shown in the figure, 
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a result obtained by subjecting the image data after this spatial 
filter processing to frequency characteristic analysis is 
substantially the same as the case in which analysis is applied to 
the image data after the processing in the resolution conversion 
5 processing unit 202 of the first embodiment (shown in Fig. 7) . 
[ 0048] 

The gamma correction processing unit 203 applies the gamma 
correction processing to the image data after the processing in the 
filter processing unit 205. Since this gamma correction is applied 
10 to image data, for which resolution is increased, as in the case of 
the first embodiment, moire hardly occurs even if the gamma correction 
is steep gamma correction. 

The second resolution conversion processing unit 206 applies 
resolution conversion processing. for converting resolution into low 
15 resolution to the image data after the processing by the gamma 

correction processing unit 203. Here, inputted image data of n=1200 
dpi is converted into image data of m=600 dpi. A dynamic range is 
p=8 bits for both an input and an output. 

This resolution conversion is performed by a smoothing filter, 
20 which blocks a high-frequency component of 300 lpi or more, and 

down-sampling by thinning-out. A high frequency component caused by 
spatial filter processing and gamma processing may be removed by this 
processing to prevent moire more effectively. 

[ 0049] 

25 The image data after the resolution conversion processing by the 

second resolution conversion processing unit 206 is subjected to 
required processing as in the case of the first embodiment in the 
processing unit for external output 210, and then transmitted to the 
network I/F 111 and transmitted to the external apparatus via the 

30 network 120. 
[ 0050] 

By performing such image processing in the image processing unit 
for network delivery 122 configured as described above, occurrence 
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of moire may be reduced at the time when image data is reproduced as 
an image in an external apparatus in a transmission destination. In 
addition, since steep gamma correction is possible in this case, 
sharpness of an image may also be maintained. 

In particular, since occurrence of moire may be prevented 
effectively by applying the spatial filter processing and the gamma 
processing to image data with high resolution, and a high-frequency 
component causing moire may be removed by resolution conversion 
processing for bring back resolution to original resolution, a moire 
prevention effect may be shown to the maximum. In the case of the 
above-mentioned example, even if image data is read by a reading 
apparatus with a relatively low resolution of about 600 dpi, an image 
of a quality of the same degree as in the case in which image data 
is read by a reading apparatus with a high resolution of about 1200 
dpi may be obtained. 

[ 0051] 

[Third embodiment: Fig. 13, Fig. 14] 

Next, an image processing system, which is a third embodiment of 
the image data processing apparatus of the invention, and an embodiment 
of an image processing method of the invention using the image 
processing system is explained. Fig. 13 is a block diagram showing 
a configuration of parts relating to image processing for network 
delivery in the image processing system of this embodiment. Fig. 14 
is a diagram for explaining are resolution and a dynamic range of image 
data in the image processing for network delivery in the image 
processing system. 

Since this image processing system is different from the image 
processing system of the first embodiment only in that the second 
resolution conversion processing unit 206 is provided between the 
gamma correction processing unit 203 and the processing unit for 
external output 210 in the image processing unit for the network 
delivery 132, only this point is explained. Note that, here, the 
resolution conversion processing unit 202 of the first embodiment is 
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referred to as the first resolution conversion processing unit 202 
to distinguish from the second resolution conversion processing unit 
206. 

[ 0052] 

5 The second resolution conversion processing unit 206 is the same 

resolution reduction processing means as the second resolution 
conversion processing unit 206 explained in the second embodiment. 
The second resolution conversion processing unit 206 applies 
resolution conversion processing, for reducing resolution to m dpi 

10 which is before the processing by the first resolution conversion 
processing unit 204, to image data with a resolution of n dpi and a 
dynamic range of p bits . 

Further, in image processing in the image processing unit for 
network delivery 132 of this image processing system, the same 

15 resolution conversion processing for converting a density into a low 
density as in the case of the second embodiment is applied to the image 
data after the processing by the gamma correction processing unit 203. 
In addition, the image data after the resolution conversion processing 
by the second resolution conversion processing unit 206 is subjected 

20 to require processing in the processing unit for external output 210 
as in the case of the first embodiment, and then transmitted to the 
network I/F 111 and transmitted to the external apparatus via the 
network. 
[ 0053] 

25 By performing such image processing in the image processing unit 

for network delivery 132 configured as described above, occurrence 
of moire may be reduced at the time when image data is reproduced as 
an image in an external apparatus in a transmission destination. In 
addition, since steep gamma correction is possible in this case, 

30 sharpness of an image may also be maintained. 

In particular, since occurrence of moire may be prevented 
effectively by applying the gamma processing to image data with high 
resolution, and a high-frequency component causing moire may be 
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removed at the time of resolution conversion processing for bringing 
back resolution to original resolution, a moire prevention effect is 
large. In the case of the above-mentioned example , as in the case 
of the second embodiment, even if image data is read by a reading 
5 apparatus with a relatively low resolution of about 600 dpi an image 
of a quality of the same degree as in the case in which image data 
is read by a reading apparatus with a high resolution of about 1200 
dpi may be obtained. 
[ 0054] 

10 Incidentally, this embodiment is different from the second 

embodiment in a point in which spatial filter processing is performed 
in a state of low resolution, and a dynamic range for output is set 
wider than a dynamic range for input. Although the moire reduction 
effect is slightly low compared to the case of the second embodiment 

15 by performing the spatial filter processing at low resolution, this 
hardly cause a problem since a high-frequency component may be removed 
in the second resolution conversion processing unit 206. On the other 
hand, since a coefficient matrix required for the spatial filter 
processing may be reduced in size, a memory capacity of the spatial 

20 filter processing unit may be reduced, and hardware components may 
be reduced. 
[ 0055] 

[ Modification to the first to the third embodiments: Fig. 15 to Fig. 
17] 

25 Next, modifications to the respective embodiment is explained 

using Figs. 15 to 17. Fig. 15 is a diagram corresponding to Fig. 14 
for explaining image processing in which a first modification is 
applied to the image processing system of the third embodiment, Fig. 
16 is a diagram for explaining image processing in which a second 

30 modification is applied, and Fig. 17 is a diagram for explaining image 
processing in which a third modification is applied. 
[ 0056] 

First, as shown in Fig. 15, the first modification is adapted such 
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that resolution conversion processing for increasing a resolution form 
m dpi to n dpi is performed only for a main scanning direction in a 
first resolution conversion processing unit 222. In the second 
resolution conversion processing unit 226, a resolution of n dpi is 
5 brought back to m dpi only for the main scanning direction and finally 
brought back to resolution before the processing by the first 
resolution conversion processing unit 222. 

The main scanning direction is a direction to be a main scanning 
direction when an image is read by the scanner apparatus 106 or a main 

10 scanning direction when image formation is performed by the printer 
apparatus 108 based on image data, and is a direction in which pixels 
of data to be transferred as image data for one line during a line 
synchronization signal are arranged at the time of data transfer. 
Therefore, for example, when rotation processing is applied to an image, 

15 the main scanning direction may change from that of at the time of 
reading the image. 
[ 0057] 

The effect of moire removal may be effective enough by performing 
resolution conversion only for one of a main scanning direction and 

20 a sub-scanning direction in this way. In this case, in resolution 
conversion of the sub-scanning direction, buffers for plural lines 
are required to be provided in a resolution conversion processing unit, 
whereas a buffer for one line is sufficient in resolution conversion 
of the main scanning direction only. Thus, from the viewpoint of 

25 simplification of a circuit, it is more desirable to perform resolution 
conversion in the main scanning direction. However, resolution 
conversion may be performed only for the sub-scanning direction. 

In this configuration, when the scanner apparatus 106 performs 
reading at unequal resolution such as 600 dpi in the main scanning 

30 direction and 1200 dpi in the sub-scanning direction, it is 

particularly effective if resolution conversion is performed in a 
direction in which an image is read at low resolution, 
t 0058] 
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Next, as shown in Fig. 16, the second modification is adapted such 
that resolution conversion processing is performed to convert 
resolution into resolution multiplied by an integer equal to or larger 
than 2 in the first resolution conversion processing unit 202. "a" 
5 is assumed to be a magnification. In the second resolution conversion 
processing unit 206, a resolution of a x m dpi is brought back to m 
dpi and finally to resolution before the processing by the first 
resolution conversion processing unit 222. 

Such resolution conversion processing for converting resolution 

10 into resolution multiplied by an integer may be performed by a 

combination of a zero value insertion and a smoothing filter, and 
resolution conversion for reducing resolution to a resolution divided 
by an integer may be performed by a smoothing filter for performing 
band limitation and down sampling (thinning-out) . Further, 

15 large-scale hardware such as a magnification circuit for changing to 
an arbitrary magnification, and resolution conversion without 
distortion of an image may be performed by required minimum hardware. 
This makes it possible to establish an image processing system, which 
transmits image data with less moire, at low cost. 

20 [ 0059] 

As shown in Fig. 17, the third modification is adapted such that 
resolution of image data inputted to the image processing unit for 
network delivery 162 is set to 600 dpi, and this resolution is converted 
into a resolution of 1200 dpi in the first resolution conversion 

25 processing unit 202. In the second resolution conversion processing 
unit 206, the resolution of 1200 dpi is brought back to 600 dpi and 
finally to resolution before the processing by the first resolution 
conversion processing unit 202. 

For reduction of moire, it is preferable to read an image at high 

30 resolution first. Then, the present general-purpose scanner with a 
resolution of 600 dpi is relatively inexpensive even with high-speed. 
As to a printer, a printer that may form an image stably at the time 
of high-speed operation is a printer with a resolution of about 600 
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dpi at maximum. Therefore, it is preferable to set the image data 
to a resolution of 600 dpi when the image processing system 100 is 
caused to perform a copy operation or image data is transmitted to 
an external printer to cause the external printer to perform image 
5 formation. 
[ 0060] 

Concerning resolution conversion to high resolution for reducing 
moire, high resolution is preferable- However, a data size increases 
as resolution is increased, a memory of a large capacity for handling 
10 the data size is required, and a processing circuit is also complicated . 
Therefore, if the condition of "multiplied by an integer" explained 
in the second modification is also taken into account, conversion to 
1200 dpi is appropriate. 

Therefore, to show the effect of the invention to the maximum at 
15 low cost at the present technical level, the configuration of this 
modification is effective. 
[ 0061] 

Note that the examples in which the respective modifications are 
applied to the third embodiment are explained here. However, it is 
20 needless to mention that the modifications may also be applied to the 
other embodiments. 

The conversion processing for resolution of image data and an image 
size by the system controller 101 explained in the first embodiment 
may also be applied to the other embodiments and the modifications. 
25 Is it needless to mention that the numerical value examples m, n, 

p, and q used in the respective embodiments are only examples, and 
other numerical values may be applied. 
[ 0062] 

In the second and the third embodiments, the second resolution 
30 conversion processing unit 206 converts resolution into resolution 
before the processing by the first resolution conversion processing 
unit. However, resolution does not always have to be converted in 
this way but may be converted into resolution different from the 
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resolution before the processing, depending upon a request from an 
apparatus in an output destination or a user. 

Moreover, the image data processing apparatus of the invention is 
not limited to an image processing system that has a copy function 
5 but may be, for example, an image processing system that has a scanner 
apparatus for reading an original or an image processing system to 
store image data inputted from an external apparatus. 

[ 0063] 

[ Effects of the invention] 

10 As described above, according to an image data processing unit and 

an image data processing method of the present invention, occurrence 
of moire may be reduced when image date is reproduced in an external 
apparatus of a transmission destination. Moreover, sharpness of the 
image data may be maintained at the time. 

15 Furthermore, according to a program of the present invention, a 

computer which is to be equipped in the image data processing unit 
may function as a means to perform the image processing described 
above . 

Furthermore, according to a recording medium of the present 
20 invention, the program may be installed in a computer which does not 
have the program yet, and the computer may function as a means to 
perform the image processing described above by executing the program. 
[ Brief Description of the Drawing] 
[ Fig. 1] 

25 Fig. 1 is a block diagram showing a configuration of a part related 

to image processing for network delivery in an image processing system 
in a first embodiment of an image data processing apparatus of the 
present invention . 
[ Fig. 2] 

30 Fig. 2 is a diagram for explaining resolution and a dynamic range 

of the image processing for network delivery of the image processing 
system. 

[ Fig. 3] 



Fig. 3 is a block diagram showing a whole configuration of the image 
processing system. 
[ Fig. 4] 

Fig. 4 is a diagram showing an example of image data to become an 
object of the image processing of network delivery in the image 
processing system. 

[ Fig. 5] 

Fig. 5 is a diagram showing an example of a result obtained after 
applying conventional MTF correction to the image data. 
[ Fig. 6] 

Fig. 6 is a diagram showing a example of a result obtained after 
applying MTF correction of the image processing of the present 
invention. 

[ Fig. 7] 

Fig. 7 is a diagram showing a result of frequency analysis to the 
image data shown in Fig. 6. 
[ Fig. 8] 

Fig. 8 is a block diagram showing a configuration of a part related 
to image processing for network delivery in an image processing system 
in a second embodiment of the image data processing apparatus of the 
present invention . 

[ Fig. 9] 

Fig. 9 is a drawing explaining resolution and a dynamic range of 
an image data in the image processing of network delivery of the image 
processing system. 

[ Fig. 10] 

Fig. 10 is a diagram showing another example, which is different 
from Fig. 5, of a result obtained after applying conventional MTF 
correction to the image data shown in Fig. 4. 

[ Fig. 11] 

Fig. 11 is a diagram showing an example obtained after applying 
resolution conversion processing to higher resolution to the image 
data shown in Fig. 4 to be object of the image processing for network 
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delivery in the image processing system. 
[ Fig. 12] 

Fig. 12 is an image showing a result obtained after applying 
frequency analysis to the data shown in Fig. 11. 
[ Fig. 13] 

Fig. 13 is a block diagram showing a configuration of a part related 
to image processing for network delivery of an image processing system 
in a third embodiment 

[ Fig. 14] 

Fig. 14 is a diagram explaining resolution and a dynamic range of 
an image data in the image processing for network delivery of the image 
processing system. 

[ Fig. 15] 

Fig. 15 is a diagram, corresponding to Fig. 4, explaining image 
processing, in which a first modification is applied to the image 
processing system of the third embodiment. 

[ Fig. 16] 

Fig. 16 is a diagram for explaining image processing to which a 
second modification is applied. 
[ Fig. 17] 

Fig. 17 is a diagram explaining an image processing to which a third 
modification is applied. 
[ Fig. 18] 

Fig. 18 is a block diagram showing a configuration of a conventional 
digital multifunction product. 
[ Reference Numerals] 
100: Image processing system 
101: System controller 
102: HDD 

104: Copy apparatus 
105: Copy engine unit 
106: Scanner apparatus 
107 : Image processing unit 
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108: Printer apparatus 
109: Copy controller 
110: Operation panel 
111: Network I/F 

5 112, 122, 132, 142, 152, 162: Image processing for network delivery 
120: Network 

201, 205: Spatial filter processing unit 

204: First resolution conversion processing unit 

205: Second resolution conversion processing unit 
10 210: Processing unit for external output 

211: Simple binarization processing unit 

212: Binary error diffusion processing unit 

213: Binary dither processing unit 

214: Simple multilevel processing unit 
15 215: Multilevel dither processing unit 

216: Image format conversion processing unit 

[ Name of Document] Abstract of Disclosure 

[ Abstract] 

[ Objectives of the Invention] 

20 To reduce occurrence of moire while maintaining sharpness of image 

when reproducing the image from image data. 
[Means for Achieving the Objectives] 

In an image data processing apparatus having HDD 102 for storing 
image data, spatial filter processing in which a dynamic range for 

25 output is set wider than a dynamic range for input is applied to image 
data to be outputted to an external apparatus, in a spatial filter 
processing unit 201. Then, resolution conversion processing into 
higher resolution is applied to the data image, in a resolution 
conversion processing unit 202. Further, gamma correction processing 

30 is applied to the image data after the previous processing, in a gamma 
correction processing unit 203. Then, the image data after the 
processing is converted into a predetermined format to be transmitted 
to the external apparatus via a network I/F 111, in a processing unit 



for external output 210. 
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